Immunology of atherosclerosis: cellular composition and major histocompatibility complex class II antigen expression in aortic intima, fatty streaks, and atherosclerotic plaques in young and aged human specimens.
There is evidence that fatty streaks in arteries can transform into atherosclerotic plaques. Mononuclear cells, including both monocytes and lymphocytes, are among the first cells participating in the development of atherosclerosis of experimental animals. To investigate the roles of different cell types in human atherosclerosis, we enumerated and compared the cellular compositions of normal intima, the transition zone (the area between the normal intima and the core of fatty streaks), fatty streaks, and plaques in young (age 16-30 years) and aged (over 60 years) human specimens using double-staining immunofluorescence with a series of monoclonal and polyclonal antibodies. T lymphocytes, both T helper/inducer (70% of T cells) and T suppressor/cytotoxic (30%) phenotypes, were found in every stage of atherosclerosis, constituting 30 to 40% of total cells in fatty streaks and transition zones of young subjects, and occasionally even in normal intima. Seventy percent of these T cells were HLA-DR positive, which indicated that most of them were activated. Macrophages were most frequent in fatty streaks and around the necrotic core of plaques. Smooth muscle cells, increasing from 5 to 30% with lesion progression, were HLA-DR positive where activated T helper cells occurred in the vicinity. The intracellular presence of the invariant gamma chain confirmed that HLA-DR was actually synthesized by these smooth muscle cells. Endothelial cells were HLA-DR positive above those regions of the lesions where HLA-DR-positive cells had accumulated, but not in normal intima, again suggesting induction of HLA-DR expression by T-cell-derived gamma-interferon. Furthermore, most HLA-DR-positive cells were also identified as HLA-DP and HLA-DQ positive. This aberrant major histocompatibility complex class II antigen expression in smooth muscle and endothelial cells may participate in the perpetuation of the atherogenetic autoimmune reaction.